INTRODUCTION
The gases CO and N? are close molecular analogues. At low pressure they condense Into liquids with almost identical molar volumes and freeze Into solids with similar crystal structures. Recently [1] the phase diagram of t*2 was determined by Raman spectroscopy from 16 to 300 K at pressures to 52 GPa. The present study was carried out to establish the P-T diagram of the solid phases of CO over the range 15-300 K and 1.0 -10.0 GPa using x-ray diffraction and Raman spectroscopy. Although we find similarities in the physical structures of the high-pressure forms of solid CO and N;, there are striking differences in chemical behavior. Above about 4.6 GPa and 80 K, CO forms a yellow solid that can be recovered at zero pressure. Chemical analysis Indicates that the solid may be a mixture of (C302) x In order to synthesize a sufficient amount of CO-disproportionation product for chemical analysis, we modified the x-ray apparatus by incorporating a larger volume gasket ( ~0 . 5 mn3) made of BeCu, stainless steel, or Inconel. The anvils and gasket were also enclosed by a metal bellows, equipped with a capillary line and sealed against the platens with indium rings. This arrangement allowed the gasket to be filled with liquid CO before pressurization and to be emptied into a mass spectrometer for analysis of product after pressurization. Pressures were applied for up to 100 h, while the platens and cell were electrically heated to 345 K. Our calculated and observed interplanar spacings, and observed intensities for c-CO at 6.9 GPa and 100 K are given in Table I closed symbols, x-ray determinations; c i r c l e , a-CO (P213); hexagon, $-CO (P63/mnc); square, 8-CO (Pm3n); t r i a n g l e , C-CO ( R~c ) ? ; s o l i d l i n e , established phase l i n e ; dashed l i n e , estimated phase l i n e ; cross hatch, r e g i o n where both B-CO and a-CO were observed. Coincident p o i n t s i n d i c a t e c o e x i s t i n g phases. ESCA ( E l e c t r o n Spectroscopy f o r Chemical Analysis) measurements showed t h a t t h e s o l i d product contained carboxylated carbon atoms and g r a p h i t i c carbon atoms. On t h i s basis, and from t h e s i m i l a r i t y o f our product t o poly-carbon-suboxide ( C 3 0~)~ prepared chemically a t 1 bar [15-191, we b e l i e v e t h a t we have synthesized t h i s m a t e r i a l from CO alone under pressure. It was f i r s t assumed t h a t CO 
RESULTS AND DISCUSSION

When CO i s pressurized above about 4.6 GPa a t temperatures g r e a t e r than 80 K, chemi c a l d i s p r o p o r t i o n a t i o n can occur. r e s u l t i n g i n a s o l i d product t h a t p e r s i s t s when t h e pressure i s removed. I n d u c t i o n o f t h e chemical r e a c t i o n depends on tempera
However, mass spectrometric a n a l y s i s o f t h e gas released from t h e c e l l a f t e r press u r i z a t i o n showed o n l y unreacted CO, w i t h no t r a c e o f C02. Furthermore, x-ray d i f f r a c t i o n photographs o f t h e s o l i d gave a sharp p a t t e r n which must be associated w i t h a second, c r y s t a l l i n e product.
W e now speculate t h a t t h e r e a c t i o n may proceed as P 5 CO + C3O2 4. C2O3 followed by polymerization o f C3O2 and p o s s i b l y by where (C203)2 i s a dimer o f o x a l i c anhydride. A d d i t i o n a l studies aimed a t measuri n g f a r I R absorption, x-ray s t r u c t u r e , e l e c t r o n s p i n concentration, and decomposition products a r e c u r r e n t l y underway.
